Purification and characterization of a membrane-associated cAMP-binding protein from developing Dictyostelium discoideum.
Plasma membranes of 6-h differentiated Dictyostelium discoideum cells contain a cAMP-binding protein with the properties ascribed to the chemotaxis receptor present on these cells. We have purified this cAMP-binding protein using DEAE-Sephadex chromatography, hydrophobic chromatography on decylagarose and preparative polyacrylamide gel electrophoresis in nonionic detergent. Photoaffinity labeling of the DEAE-purified material with 8-azido-[32P] cAMP shows that only an Mr = 70,000 species on sodium dodecyl sulfate gels contains a cAMP-binding site. Two-dimensional polyacrylamide gel electrophoresis of material eluted from decyl-agarose and photoaffinity labeled indicates that the cAMP-binding protein is the most acidic of many Mr = 70,000 proteins present. This method is readily scaled up to process up to 10(11) cells which yield from 25 to 100 micrograms of cAMP-binding protein. Nucleotide specificity studies established that the cAMP-binding site of the protein is similar to that of the cAMP receptor assayed on intact cells and membranes. The rates of association and dissociation of the cAMP-binding protein are extremely rapid as found for the receptor, and its affinity for cAMP is comparable. The cAMP-binding protein is a concanavalin A binding glycoprotein, and is resistant to proteolysis by trypsin, but not chymotrypsin. Like the cAMP receptor in membranes and crude detergent extracts, this cAMP-binding protein is inhibited by phenylmethylsulfonyl fluoride. The purified binding protein exists in solution largely as a monomeric species, with some dimer being detected on gel filtration. Based on these criteria, we conclude that this cAMP binding protein represents the binding subunit of the cAMP chemotaxis receptor.